An assessment of the role of protein kinase and zymogen granule phosphorylation during secretion by the rat exocrine pancreas.
1. The levels of protein kinase activity and zymogen granule phosphorylation were studied in the adult rat during stimulus-coupled secretion in vitro. 2. The specific activity of protein kinase associated with intact zymogen granules was 11 pmol [32P]phosphate transferred to histone per min per mg protein. Most of this activity was recovered in purified granule membranes. 2. The addition of 10(-6) M cyclic AMP to a mixture of zymogen granules and the postmicrosomal supernatant resulted in a 5-fold increase in protein kinase activity associated with zymogen granules. The adsorbed activity was eluted from granules by 0.15 M NaCl. Cyclic GMP did not promote protein kinase binding to isolated granules. 4. Incubation of tissues with carbachol (10(-5) M), pancreozymin (0.1 unit/ml), caerulein (10(-8) M) or dibutyryl cyclic AMP (2.10(-4) M) between 2.5 and 60 min did not increase the levels of protein kinase activity in isolated zymogen granules above control values. 5. Protein phosphorylation of zymogen granule membranes and granule content was not detectable in tissues incubated with carbachol, pancreozymin-C-octapeptide, or caerulein. 6. These results suggest that neither the phosphorylation of zymogen granule membrane protein nor the adsorption of protein kinase activity to zymogen granules is an obligatory step in secretion.